One more time we would like to pay attention of especially of the hydraulic engineer audience to bankfull stage and discharge. Along the paper we show commonly accepted definitions of it and ways of calculations. It is difficult to determine the size of the bankfull flow level, that is why the authors are presenting many selected methods. Some of the methods allow the determination of biotic bankfull flow through the occurrence of zones of vegetation characteristic and based on the observation of the occurrence of ground beetles (e.g. the Woodyer and the Radecki-Pawlik and Skalski methods). Some of the methods -most popular-are using morphometric parameters (e.g. the Williams, the Hey and Thorne, the Gauckler-Manning and finally the Lambor methods).
INTRODUCTION
A commonly accepted and universally applicable definition of bankfull was provided by DUNNE and LEOPOLD [1978] where the bankfull stage corresponds to the discharge at which channel maintenance is the most effective. Thus we are thinking about the discharge at which sediment is moving, river bars are formed and generally doing work results in the average morphologic characteristics of channels [EPA 2015] . Following that we would like to add the opinion of CHURCH [2015] that the duration of inundation and the season in which it occurs may significantly condition the channel edge and riparian zones. Thussignificant correlations have been demonstrated between plant communities and elevation above normal water levels, hence usual duration of inundation (e.g., WOODYER [1968] ) and between certain invertebrates and elevation (e.g., RADECKI-PAWLIK, SKALSKI [2008a, b] ). The term bankfull was originally used to describe the incipient elevation on the bank where flooding begins. In many stream systems, the bankfull stage is associated with the flow that just fills the channel to the top of its banks and at a point where the water begins to overflow onto a floodplain [EPA 2015] .
In regulated streams determination of bankfull or channel-forming flow depth may be difficult or inaccurate. As it is said in National Management Measures to Control Nonpoint Source Pollution from Hy-dromodification by [EPA 2015] , changes created by channelization and channel modification activities are problematic because they unexpectedly alter environmental parameters to levels outside normal or desired ranges. The physical and chemical characteristics of surface waters that may be influenced by channelization and channel modification include sedimentation, turbidity, salinity, temperature, nutrients, dissolved oxygen, oxygen demand, and contaminants. Thus we are not supposed to relay on bankfull results obtained from regulated streams using described here in the paper bankfull determination methods.
In the present paper we are interested in bankfull since is often invoked as the most effective flow (where effective flow may be defined as that discharge which transports most bed sediment in a stream that is close to steady-state conditions).because this represents the maximum flow that occurs within the confines of the channel, hence exerts the largest stresses on the channel boundaries, whilst rarer overbank flows have negligibly more severe effect within the channel [CHURCH 2015] . Because of that it could be treated to some point as a channel forming discharge, helping to understand river channel forming processes in fluvial sciences and find the appropriate river bank (Photo 1). But the concepts of bankfull and dominant discharges are useful not only for scientists but first of all for practitioners, designers and engineers from river/stream management while working in the designing office for establishing, for example, dimensions of engineering structures [RADECKI-PAW-LIK 2015] . Thus along that paper we again try to summarize up some knowledge about bankfull and get acquainted especially Polish engineers and designers with it. For those who care for river environment and Polish waters which one day we can have not enough for all when running water management policy as well as allow for many who in the wrong way design hydraulic structures projects as we do at the moment, which are done by so called professional designers-pretenders with no experience in the field but taking their experience from the computer screen.
Photo 1. A -where is a river bank? -when determining bankfull, usually not the bankfull value determination method is a problem but chosen an appropriate level of a river bank, the Wisłok River (Poland); B -hard to decide where is a river bank for one thread channel, the Czarny Dunajec River (Poland); C -difficult choice on the river bank line for multithread channel, the Czarny Dunajec River (Poland); D -difficult choice on the river bank line for a single thread channel, Porębi-anka stream (Poland) (phot. A. Radecki-Pawlik)
BANKFULL DETERMINATION METHODS
Below we are describing a few most popular methods when using them one can determinate bankfull. Some of them were already used for Polish streams and rivers (look up the relevant papers).
LAMBOR METHOD
According to LAMBOR [1971] Q b flow should be defined as a flow of water occurs between the state average annual and the average big. To determine the flow rate is needed flow volume curve and flow frequency curve.
According to the author it is the state of water flow occurring between the stamen and the average annual average flow is called a big edge. According to LAMBOR [1971] bankfull discharge has a very significant influence on the water course beds [ŁAPUSZEK, LENAR-MATYAS 2013] .
GAUCKLER-MANNING METHOD
Gauckler and Manning [CHOW 1959 ] describe bankfull discharge as a simple volume of water. So their theory is based on a formula which allows calculating directly the wanted discharge:
where: Q b = the bankfull discharge, m 3 ·s -1 ; A b = the water area when its bankfull discharge, m 2 ; D b = the depth at bankfull, m; S = is the slope of the river; n = the roughness coefficient.
However, this formula needs to primary determine geometric properties -water area and water depth -using another method: field determination by observing, or first steps of WOLMAN [1955] method for example. WILLIAMS [1978] method was developed from the Gauckler-Manning formula which is the following equation:
WILLIAMS METHOD
He discovered his formula working on 51 streams and rivers. According to many this method works well in places with no gauging station data available.
HEY AND THORNE METHOD
Hey and Thorne method, well-known as Hey and Thorne's equations [THORNE et al. 1997 ] consists several equations which allow to calculate many geomorphological characteristics of the river (meander arc length, sinuosity, pool and riffles) according the vegetation type.
However, what are important for this study are the two following equations with which bankfull discharge was determinated in the research areas: Bankfull mean depth: Then, it consists in calculating these depths for a chosen scale of discharges and looks the correspondence between discharge and depths.
RADECKI-PAWLIK AND SKALSKI METHOD
Another method of bankfull determination is provided by RADECKI-PAWLIK and SKALSKI [2008a, b] . The method is biological and is based on an index of Invertebrate Bankfull Assessment (IBA). This index is related to the term body length macro invertebrate animals, Coleoptera: Carabidae [SKALSKI et al. 2012] , see photo 2. Method called IBA method based on the identification of certain species of invertebrate immune to the specific conditions of water flow in the river. Studies have shown that the average body length of beetles is the smallest for the first floodplain (little stable) and for subsequent coastal rarely flooded by water (covered with forest, meadow) studied individuals increased energy expenditure, which resulted in an increase in body size. Therefore the IBA index RADECKI-PAWLIK and SKALSKI [2008b] can be written as: IBA = number of individuals with the size of 1-6 mm / number of individuals of 18-24 mm in size When one use that relation it appears that the high terraces has got IBA < 1, the middle IBA terraces ≥ 1 while the low terraces IBA >> 1.
The method due to its simplicity (you only need to collect macroinvertebrates indicator and measure their body length). It is, at what rate the bank of live beetles tolerant or non-tolerant flood water (pulse disturbance) - Fig. 2 , allows you to specify the value of the flow boundary at the food availability line - Fig. 3 [ RADECKI-PAWLIK, SKALSKI 2008a, b] .
The data cross-sections, designated subjectively made observations of biotic indices. In determining the types of terraces should be aware of the photographic documentation of plants, and collecting and drying their inflorescences, which occur in late spring [ŁAPUSZEK, LENAR-MATYAS 2013] . source: own elaboration WOODYER [1968] described three types of elevation at the edge of the trough (high elevation, elevation average and elevation low) - Fig. 4 . The first two are covered with characteristic plant species, whereas low elevation characterized by a lack of vegetation, or it may cover lichens (in periods of drought), or a thin layer of grass. Low area is covered with sediment trough such as sand, gravel and boulders. Often this zone, due to the confusing/problematic its designation is ignored when determining the full flow through [WOODYER 1968] . Average elevation vegetation is characterized by well-educated about the characteristics of wetlands land. To the flora of the greater demand for water include grasses and shrubs that respond well to periodic flood waters of the lagoons. Water shoreline is fixed to the level of high elevation. High shore colonized by trees and vegetation specifically developed high. Most frequently high bench is the widest and includes floodplains.
LEOPOLD METHOD
Research conducted by LEOPOLD [1994] allowed to conclude that the bankfull discharge has an average return interval of 1.5 years or 66.7% annual exceedance probability [DUNNE, LEOPOLD 1978; LEO-POLD 2005] . WOLMAN [1955] suggested the method called the minimum form ratio. This method is based on the minimum channel width compared to its depth.
WOLMAN METHOD
This theory has been assigned as correct, but only for square and rectangular trays [RILEY 1972] .
To determine the bankfull width of the cross section should be compared to its depth (Fig. 5) . At the plotted curve can be seen the collapse, which shows considerable width of the cross section and it is this point indicates bankfull flow. WOLMAN [1995] found The fact that flooding of the flood plain occurs periodically indicates that the flood-plain height is closely related to the regime of the stream which traverses the flood plain [WOLMAN 1955] .
The formula for the numerical sequence is stored in the form of:
where:
R W = numerical sequence (-), W i = the width of channel at that depth, m; D i = water depth, m.
Bankfull value is determined by over R W , which consists of the ratio of the width of the streambed W i to a depth D i . When the string value reaches a minimum value R W , bankfull flow is determined.
RILEY METHOD
Proposed by RILEY [1972] method to determine the flow of the boundary based on the analysis of changes in the hydraulic radius (Rh) and terraced index (BI). On the basis of the above formula is calculated over the subsequent values. The first obtained the maximum BI is the value of the flow boundary - Fig.  4 . In addition, the method allows to calculate the local maxima, if needed [RADECKI-PAWLIK 2002] .
Proposed by RILEY [1972] designation of the amount of water coastline is quite accurate for trapezoidal cross-section, with a mild slope edges. Additionally helpful in the calculation can be knowledge of the border vegetation high [RADECKI-PAWLIK 2002] .
RECAPITULATION
The paper presented here shows some chosen methods of bankfull discharge determination. In the case of mountain rivers and streams bankfull discharge fills a stable alluvial channel to the elevation of the active floodplain. It is difficult to determine the size of the bankfull flow level, which is why the authors are presenting many selected methods. Some of the methods allow the determination of biotic bankfull flow through the occurrence of zones of vegetation characteristic and based on the observation of the occurrence of ground beetles. Note that the biotic methods determine the flow rate, but they are only aids in determining appropriate bankfull flow [RADECKI--PAWLIK, SKALSKI 2008a, b; SKALSKI et al. 2012; WOODYER 1968] . Some of the methods -most popular -are using morphometric parameters. For example -widely spread in the literature methods are based on the formula Gauckler-Manning, binding parameters of geometric cross-section of the trough, the decline in the water table and the roughness coefficient. When setting the flow rate Q b sections of mountain rivers, should remember that the flow rate should be fitted in the range of flows, and not only in one flow value [ŁAPUSZEK, LENAR-MATYAS 2013] . But all methods are supposed to help at work designers and managers, especially those who care about river channel environment and cooperate with geographers and biologists as well as environmental agencies.
